Introduction
Alterations in biodiversity interact in complex ways with the environment, and the effects are often cause for concern. Although these are evident globally, the evidence is more so for economically developing nations. Environmental issues in both developed and developing nations have propelled demand for reform and debate about the structure of that reform. There are possible consequences of too-hasty and ill-advised changes as well as neglect. There can be no doubt that a knowledge of environmental imperatives is becoming of increasing importance to political leaders throughout the world. The changing patterns of disease incidence or emergence, following changes in living standards and public health services, as well as alterations in our ecosystem affecting activities involving air, soil, and water, reveal the importance of environmental derangement as causes of decreased sustainable development (Chukwuma, 1994a) . If the world's people are to recognize these conditions at the earliest opportunity and advise on planning and management of our environment, they must be familiar not only with scientific and engineering practices, but also with the general social principles on which the planning and management are based. These are so important that they must be assimilated and become an integral part of our lives. A general lack of interest and/or ignorance pervades the attitude of a vast majority of people as regards the environment.
Most parts of the world, especially in developing countries, are in search of solutions to their environmental crisis. The solutions are obtainable given the right leadership and citizen awareness. These people are faced with serious economic stress; but the economy can be restructured and reconstructed so well to attain recovery. While their politics and economy can undergo unforetold degeneration, this cannot be allowed to hamper our environment. It is not prudent to permit our environment to be deferred taking into consideration present and future generations. An untoward impact on the environment by chemical elements can be permanent with resultant mortality and dissipation of both fauna and flora.
Impact of chemical elements on food quality
At the present time that food production and environmental quality are of major global concern, a much better understanding of the behaviour of chemical elements in the soilplant system must be of utmost significance (Chukwuma, 1993a) . Soil contaminated with heavy metals (Chukwuma, 1994b) , for instance, can produce crops which look normal in appearance, but are unsafe for consumption by animals and humans. Also, irrigation water has the potential to leach toxic elements from the soil, permitting them to reach drainage water, thus endangering aquatic wildlife as a result. In addition to these general ecological effects, the need exists to consider perturbative effects on crops, and injury to animals -especially the hazards related to the ingestion of soil during grazing, with the possible resultant accumulation effects in the food chain.
It therefore becomes pertinent to detect, establish and grow plant species which are capable of removing toxic elements or compounds (Chukwuma, 1993b) , which by concentrating them in these plant tissues prevent the toxic chemical elements or compounds from reaching drainage ponds. This strategy is known as phytoremediation, and is of importance in the cleaning of sites contaminated with toxic substances, such as derelict mines suffused with chemical elements; municipal waste heaps which have the potential to be hazardous owing to the presence of metals, and dump sites for sewage sludge where metals have the potential to be perturbative to plant, animal and human health. These kinds of plants are particularly abundant in the tropics or subtropics, possibly because metal accumulation provides a defensive mechanism against plant-consuming arthropods and microbial pathogens (Moffat, 1995) . A fundamental environmental problem is associated with the amounts of accumulated chemical elements in plant parts consumed as food.
[ 137 ] The possible contamination of animal and human food by toxic materials is a particularly urgent problem. For assurance of safe quality of the food-chain products, it is important to make provision for the standardization of the allowable loadings of contaminants to agricultural land. Many researchers in developed countries have reported that there is a negative correlation in the yield of various crops and the pollution of chemical elements such as metals. A specific instance of plant pollution is unique and needs to be studied for a specific environment (Chukwuma, 1993b; 1995a) . It is recognisably important that results of studies based on simulation-type systems are inadequately related to those in natural systems. Moreover, it is necessary to consider the forms in which chemical elements are distributed within plant tissues, because the forms of chemical elements in plants apparently play a decisive role in the transfer of chemical elements to other organisms.
The increasing significance of trace elements in animal and human health makes it important to monitor various geographical areas systematically for the establishment of essential distribution pattern of trace elements in specific indicators. For instance, the biomonitoring of animal tissues or easily accessible parts and the concentration of forages is important in the prediction of trace element deficiencies or toxicities in animals. The dietary habits of populations are important in trace element intake and, therefore, the studies of food surveillance must be considered pertinent in both developing and developed nations. The utmost benefits for environmental and public health problems are obtainable at relatively reduced costs if the prophylactic characteristics of essential trace elements are prudently examined.
The impact of pesticides and fertilisers
During the 1960s and 1970s, improved strains of crops, including irrigation and the expansive consumption of chemical pesticides and fertilizers, considerably increased world grain production. However, pesticides and fertilizers are currently losing their effectiveness, and pollution and water shortages are also contributing to lower yields. When initially introduced, pesticides enabled farmers to control weeds with the elimination of destructive pests. Paradoxically, weeds and insects have increasingly become resistant to one type of pesticide or another. This occurred because the pesticides had been poisoning the wildlife and insects' natural predators as well as humans. This highlights some major environmental problems, and where they are most critical. A vast majority of land pollution is due to atmospheric fallout, waste dumping and the side-effects of herbicides, as well as pesticides and fertilisers. Definitely, a loss of habitat or other eminent factors result in the dissipation of biodiversity which we may not able to repair. Lawn and garden chemicals may be contributory to the health impairment of both animals and humans, especially children. Children living near gardens which are treated with herbicides or pesticides have an increased risk of contracting sarcoma. Also, the use of insecticides in children's environment increases the risk of developing leukemia. Many households may unknowingly create an environment for their children that is damaging to their health (Chukwuma, 1997) .
Impact of chemical elements on soil, climate, and water quality
Even though trace elements constitute minor components of the solid soil phase, they are important actors in soil fertility. Well-established information as regards the relation of trace elements with specific soil phases and elemental affinity to a specific soil constituent makes provision for a better understanding of the principles which influence trace element behaviour in soils. The socalled "normal concentrations" of trace elements in soils are useful as baseline values required for the assessment of the magnitude of soil contamination (Chukwuma, 1994c; 1995b; 1996a) . Augmented chemical element levels have an adverse impact on the natural regulation of the soil biota. In soils heavily contaminated by chemicals or wastes, there is a decrease in the population, growth and function of biota. Collecting indigenous plants to rehabilitate land after extensive mining or other developmental activity may be required to deal with badly polluted soils for the preservation of biodiversity and conservation. Also, the identification of plant species with the ability to accumulate selected chemical elements (Chukwuma, 1993b; Moffat, 1995) is of interest for the purposes of environmental biomonitoring, especially as it relates to the monitoring of soil composition.
It is the perturbation of biogeochemical cycles by the chemical elements released owing to anthropogenic activities, and the alterations resulting from the changes of both fauna and flora, which are the principal problems of pollution. This also takes into consideration the factors influencing climate change. An extensive number of chemicals are sometimes knowingly or accidentally released into the environment. Their potentials as pollutants depend on the production rate of release, their environmental degradability, concentrations in the ecosystem, and organotoxicity. At Nikel and Monchegorsk on the Kola Peninsula, north of the Arctic Circle, there are two of the world's biggest and most antiquated nickel smelters which spew more heavy metals and sulphur dioxide into the air annually than any such factories in Russia. The derelict Enyigba lead and zinc mine in Nigeria contains high amounts of chemical salts and variable amounts of chemical elements which seep into adjacent running water and make it unsuitable for healthy consumption. Water in this area contains an abundance of chemical elements so that bore holes and wells have been found unpalatable for drinking or other domestic use (Chukwuma, 1993a; 1993b) . The environmental impacts of the pollution of a natural resource such as water by abandoned and active mines are inextricably linked to the economic impacts. The reduction in water quality affects its beneficial uses with a high price to pay (Pentreath, 1994) .
Impact of mining and other industrial activities
Industrial activities have the potential to augment the volume and diversity of toxic substances and organic matter which, like sewage, act principally in the fertilisation of waters to the extent where excess growth results in deoxygenation. Also included in this category are brewery and distillery wastes as well as the effluents of slaughterhouses and leatherworks including the wastes of metal-processing, ceramics and chemical plants as well as mining operations, which have direct toxic effects. Mining may be a component of economic growth and development, but its operation is perturbative to the environment.
In the mining areas of certain developing countries, for example, it is not so much the payment of royalty or the sociopolitics of deprivation that is the worry of the local inhabitants, rather it is that the standards of operations set for the mining companies are not environmentally friendly to clean up or ameliorate the impacts of operations as conducted in their countries of origin and other developed mining nations. The increase and emergence of infectious diseases in both the hospitals and communities of the mining developing countries are more due to lack of space, infrastructural facilities, manpower, and funds rather than just an increase in population growth rate. In addition, solid waste disposal and toxic waste disposal associated with the production of chemicals, steel, asbestos and textile materials impact negatively on the environment in mining and industrial areas. In these industrial and mining areas, the environment is highly polluted from automobile emissions, pollution from factories, and poverty, which contribute to a shortened life span.
A great expanse of landscape and forests are destroyed because of excessive mining, resulting in soil erosion, desertification and deforestation. Soil erosion continues to damage our landscape, while the solution of tree planting is within the competence of the community leaders and citizens. Desertification has ravaged susceptible parts of the globe, but government rhetoric precludes an immediate solution to this problem. Deforestation alongside intensive logging renders erosion and desertification possible; but control or prevention or the will to regrow trees to prevent the deterioration of the landmass by reforestation is apparently too difficult for affected nations to carry out after mining operations. The costs of fuel and electricity continue to be unmanageable to the poor in these areas as the search for sustainable harnessing of hydroelectric power continues. The issue is to find a delicate balance in order to promote development while limiting as much as possible the unavoidable impairment of certain aspects of the environment.
The domestic and global trace element contamination of air, water, foodstuffs, and soils gives cause for concern. Extensive advances have been made in articulating the scientific dimensions of handling toxic chemicals in the environment. Scientific knowledge is in existence for the control of any specific emission, clean-up of any specific dump, and for the protection of the population against any specific source of exposure. These actions are, however, costly in terms of money, time and manpower, so that their simultaneous achievement renders their implementation impossible. The major uncertainties are not in the scientific questions but in the policy questions, such as priority setting, satisfaction with the level of "clean" and, the degree of spending required to restrict the entry of chemicals into water (Lave and Upton, 1987) . Therefore, both the environmental and economic costs have to be taken into consideration in the dimension of water pollution, trace elements and mining operations. Several parts of the globe are facing water scarcity due to certain kinds of agricultural practices and unsustainable production systems. We need a future with in-depth adjustments in environmental and macroeconomic policies both locally and globally to effectively manage these situations. A sustainable future system necessitates a more comprehensive water management because water and water-dependent ecosystems are invaluable natural resources which satisfy diverse uses. Also, the ecological, environmental, social and health impacts of the inland waters and estuaries in mining and industrial areas with ever-increasing pollution could cause serious concern. Our environmental resources, such as water, land, air and biodiversity must be defended from assaults of the mineral industry.
The chemical industry and its epidemiological impact
The chemical industry needs to set the optimum criteria for management and performance in the sectors of health, safety and the environment. Instead of safeguarding all industrial and agricultural workers from being exposed to dangerous levels of toxic chemicals, the chemical industry only systematically precludes those it deems the most vulnerable workers, especially fertile women, from the workplace and several jobs. The chemical industry and some of its proponents postulate that: all life depends on chemicals; not all chemicals made by man are dangerous; numerous natural chemicals are exceedingly toxic; and naturally occurring carcinogens in food consumed by man have greater toxicity than industrial carcinogens (Zimmerman, 1995) .
It has, however, been demonstrated that chemists exposed to elevated levels of chemicals in the workplace experience various degrees of cancer of the pancreas, lymphatic and vascular systems, as well as spontaneous abortions, birth defects, low and impaired sperm production. Also, paternal exposure to various chemicals has been associated with childhood defects or cancer. Paternal exposure to carbon monoxide and polycyclic aromatic hydrocarbons has been linked with cardiac defects in children; lead (Pb) exposure linked with childhood cancer of the kidney, otherwise called Wilm's tumour; and exposure to petrochemicals associated with childhood brain cancer. In addition, decline in sperm production has been demonstrated in the general population. This may indicate that ambient levels of toxic chemicals are currently elevated enough to impair the health of the population. The chemical industry may complain about the increased economic cost of the remediation of both the workplace and its chemical by-products, but that would be incomparable to the high economic cost that family and society would continually envisage in caring for physically and mentally challenged children and adults exposed to nefarious chemical agents discharged at the workplace and into the environment.
The environmental sciences have revealed the threat of ever-increasing pollution, especially non-biodegradable chemical pollution, and this has caused serious concern that it may be contributory to certain principal chronic diseases, thus demanding continuous surveillance and monitoring activities. The ultimate goal of epidemiology is the provision of information that leads to the prevention of environmental degradation. Rational prevention demands a knowledge of the cause of environmental alteration. It is important to acknowledge that the identification of the cause of a given environmental problem may not, in and of itself, be enough to cause significant preventive measures (Chukwuma, 1994d) .
The extant problems of solid wastes
In many developing countries, rubbish collection is ill-planned. In high and middle income areas more than in poor areas, there is increased collection rate owing to a greater value of the actual waste. Collection is often non-existent in poor areas. The lack of an adequate management system creates a large risk for the spread of infection, parasitic and epidemic diseases, through people involved in the collection of the waste, children playing in the streets and scavengers making their living on the dumpsites. No system currently exists for hospital waste disposal. All these invariably culminate in water and land degradation.
Economic production and several other anthropogenic activities generate waste. Most of these wastes are re-introduced to the environment and cause pollution. Increasing economic growth can result in increasing environmental pollution with harmful consequences for economic production and human health. In several instances, the capacity of the natural environment to absorb wastes may be exceeded because of excessive economic production. Public policy goal entails the minimisation of the potential harm to humans and/or the environment, but recovery of constituents from waste in an environmentally sound way rather than sending them immediately for ultimate disposal will contribute to sustainable development. Most unwanted sewage reaches sewage drainage systems by their generators, but those pollutant materials which contain toxic substances as part of the effluent are frequently drastic on both microorganisms and higher organisms which usually have a significant role in sewage degradation. A significant realisation concerning municipal wastes by the average global citizen is that sewage services are a rare and essential commodity for most of the population; however, an unrealised fact is that there is a high efficiency accorded to the most advanced sewage systems.
Owing to the numerous sources of municipal wastes, their controls are usually difficult, which supplements the adverse effect of air pollution due to toxic substances. The goals of a domestic waste management programme include waste treatment improvement, enhanced waste recycling, and the avoidance of unnecessary waste production. Waste development and management are broadly influenced by the increased prices for global market raw materials as well as the population's increased environmental awareness, which may have a successful transformation into positive saving action. A newly developed industry for waste processing and recycling is environmentally necessary and profitable economically in many instances.
On the other hand, technocratic solutions to technological problems, such as waste processing and recycling, sometimes result in the accumulation of toxic substances which would need specific treatment and, therefore, increased costs. The problem of the avoidance of waste production has reached emergency dimensions in major cities. The waste problem does not just disappear with the closure of refuse dumps because of inter-generational effects and conflicts. Society's wasteful generation and consumption means that the accumulation of environmental cost has to be borne by present and future generations. The avoidance of unnecessary waste generation will aid in obviating the high costs. It has been suggested that the recommendations for waste management will result in landfill levy and increased incineration in contrast to codisposal of hazardous waste (Wills, 1995) .
The transfer of technology for hazardous chemical production
Hazardous chemicals or wastes are an everincreasing imminent threat to the global environment. Indiscriminate transfer of technology for the production of extremely hazardous chemicals from industrialised to non-industrialised countries can cause frequent environmental contamination. The situation is extremely perturbing in several developing countries, where a solution to basic problems of water supplies and suitably sound sanitation has yet to be achieved. Owing to the absence of adequate monitoring systems, the contamination of ground and surface waters by toxic chemicals is increasing in non-industrialised countries. Location of industries in crowded cities and mines in nearby villages which produce hazardous chemicals needs to be abated in order to evade the recurrence of severe disaster now and in the future.
Industrial development under any circumstances cannot fully succeed because of the magnitude of the threat to environment and society. An initial solution is the provision and implementation of suitable safety measures. Another viable solution is not to encourage industries to transfer harmful technology from industrialised nations, prevention of unnecessary mining operations which will augment the anthropogenic sources of chemical elements in the environment, the replacement of bore-holes in areas which contain toxic concentrations of trace elements with proper tap water systems, and strict regulatory measures to abate the hazardous waste trade.
The extant problems of the production and disposal of hazardous wastes
In the absence of a universal clarification procedure, it is not easy to compare data for toxic and hazardous wastes or chemicals. During recent years, considerable in-puts have been made by different national and international agencies to enumerate various forms of hazardous chemicals or wastes generated globally, and the management process implemented, though, without a generally standardized classification, the data can only indicate the sorts and quantities of hazardous wastes or chemicals generated and handled. Surveys normally include information on the quantity and management capacity of wastes or chemicals.
Worldwide, half the 70,000 chemicals currently manufactured are classified as toxic. Lack of data makes it difficult to calculate the worldwide total of annual toxic waste production. There will be increased tons of radioactive waste stored in temporary sites by the year 2000, while currently some are being dumped in the oceans. Irrespective of the years of scientific research, no one has come
[ 141 ] up with a solution for safe, permanent storage or disposal, and none is in the offing. Statistics of the quality, availability and disposal of the generation of wastes have been extremely variable. Innumerable factors limit direct comparisons between waste disposal in various nations, such as variation in municipal waste definition, unclear distinction between the terms "waste disposal" and "waste generation". Furthermore, owing to the variable sources in the derivability of data, domestic intra-trend identification is compromised. The few available data from developing countries are suggestive that waste disposal has become, and will continue to be, an extensive problem in the immediate future (Charlier and Charlier, 1995) . Owing to these factors, the assessment and evaluation of public policy practices, administrative actions, legislative and judicial decisions to effect the global transfer and management of wastes have not been very clear.
Landfill, incineration and sea dumping are invariably the widespread used disposal options. Industrialised countries periodically cause or contribute to environmental problems which derange the non-industrialised world. The economic and social costs of complying with environmental laws in industrialised nations resulted in certain multinational corporations disposing of their hazardous wastes in certain developing countries which conflict with consumer, safety, or environmental laws in the originating countries. Several recipient nations were unaware of the dumping, whereas others, in desperate and avaricious desire for foreign exchange, allowed toxic substances into these countries even without the possession of adequate treatment facilities.
Therefore, international hazardous waste transportation is of two kinds: 1 transportation to a recognized site for authorized disposal or treatment; and 2 illegal dumping in another country.
No matter the reason for hazardous waste shipping, it conveys a politically sensitive issue. Hazardous and toxic waste disposal is currently, or will become, a problem of grave significance in the near future.
Therefore, in-depth concerns must be based on the following:
• the problems of waste disposal in developing countries; • the difficulties of the hazardous waste trade; • the balance between free trade and sustainability; and • the regulatory issues associated with environmental controls in developing countries. 
Environmental management and pollution control: a multidimensional problem
Irrespective of the problem, one of the principal objectives of environmental management and pollution control is to obviate stressing a valued ecosystem, such as farmland, forest, or wilderness beyond the limits of resilience of the particular species desired to be perpetuated. An environmental ethical process for the fundamental awareness of our environment is needed. Environmental conscientiousness would aid people of the world to safeguard their environment. National environmental protection agencies and other government bodies can adequately respond to this issue if only internal politics and direct government interference in the activities of various agencies do not drastically inhibit it. As far as we generally acknowledge at present, planet earth is the only place where life forms exist. It is important to activate and empower people to encourage them to build and maintain the capacity necessary for sustainable development.
It would then be possible to present alternative uses of the environment, and to predict and establish the balance that is representative of the optimal use of natural resources. This strategic approach demands evaluation and assessment that is based on a survey of environmental conditions including the potential productivity of the environment for wildlife, agriculture and forestry, natural beauty and amenity, urban and industrial systems, and raw materials. On the whole, this will make provision for a basis for the development of strategic approaches in biomonitoring of both fauna and flora to the management of biological diversity, health, food-chain linkage, air, soil, and water in both developing and developed nations (Chukwuma, 1996b) .
The promotion of sustainable development through the integration of environmental considerations into development planning and management is a key challenge facing the international community. This brings to the forefront the central role the people directly involved must play in the decisionmaking process. Education of both professionals and the general public, individual motivation and means of environmental pollution control by society at large as well as governmental efforts may be pertinent. Even with stringent preventive measures, there may be vested financial interests, other cultural and socioeconomic factors liable to frustrate environmental pollution control efforts, especially in the chemical industry and mining sector.
Multidisciplinary research must seek to stimulate the scientific community and the public to take action to address the interconnected issues of global environmental degradation, population control, food issues, agricultural safety and health, development, occupational and environmental health, evaluation of the consequences of governmental policies and regulations of industrial practice, as well as consumption with a broad understanding of global environmental issues. Research interests must also be involved in complex mixtures of environmental contaminants, risk distribution and its policy implications, susceptible populations, and other policy-relevant aspects of exposure and risk assessment in dealing with environmental issues and preventive strategies for living in a chemical world. This, therefore, stretches into the social and scientific dimensions of environmental earth sciences and geological activity.
All these need to focus on the development of review processes for the assessment and evaluation of the impact of public policy practices, legislation, administrative procedures and actions, as well as judicial decisions for the provision of strategic approaches for future domestic and global policies and their consequences (Chukwuma, 1996b) . Moreover, interest will be laid on developing community efforts on prenormative and pre-legislative aspects for the facilitation of policy and action in relation to the environment and sustainable development.
Irrespective of the dire requirement for increasing varieties of environmental specialists in designing protocols and to co-operate together as a team in international and domestic environmental protection, it must be recognized that a team approach may not be currently practicable. In several sections of both developing and developed countries there are not sufficient or wellgroomed environmental specialists, modern technology, different mind-sets across disciplines, etc. to perform optimum environmental clean-up adequately, for instance. Despite this difficulty, the multidisciplinary approach needs adaptation as widely as possible, albeit, contextually to the prevailing environmental problem. The success of any environmental planning and management must to a great extent depend on human relations.
Discussion and conclusion
Environmental issues form a large group of problems of varying incidence, site, extent, causes and suitability of environmental and natural resource use and reclamation or remediation, amongst others. This variability of features, characterizing environmental degradation traditionally designated by a common term, and the variability of methods used for their prevention and control necessitates a collective approach to all problems associated with the planning and management of our environment. These factors should encourage a multimodal team approach to the modern approach for the control and prevention of environmental pollution. It is apparent that in the future, a multimodal approach will make significant impact on our environment.
Special interest must be based on the dynamics of studying across disciplinary boundaries as related to environment and development. Contribution must not be confined to environmental science, per se, but to see disease as much as a matter of poverty, ignorance and injustice as well as political economy of environmental degradation and social welfare. The devastating impacts of economic development as it is in general conceived and promoted with the introduction of toxic chemical elements into the environment, and the relationships of debt, structural adjustment programmes and population displacements must be acknowledged to define problems related to environmental issues.
The world is a rapidly changing place, and there is a need to respond to the new challenges and opportunities. This is more evident in recognising the pace of population growth in poor regions with the need to increase food production in friendly environments and also in environments perfused with high levels of chemicals. Thus, close attention must be accorded to the ecological, political, economic and sociological realities which impact on the productivity of food producers worldwide. Concerned citizens of the world must address widespread concerns about biodiversity, soil degradation, and the quality of projects on environmental, agricultural and natural resources critical to the health, safety, success and future human wellbeing in a chemical world, as we enter the twenty-first century.
